AD-A105  654  NAVY  EXPERIMENTAL  DIVING  UNIT  PANAMA  CITY  FL  F/G  13/10 

EVALUATION  OF  MK-12  SURFACE-SUPPORTED  DIVING  SYSTEM  (SSDS)  MODI— ETC (U) 
JUN  61  E  H  PAHL 

UNCLASSIFIED  NEOU-7-81  NL 


_-l  l-"-] 


]  [• 


4 


~U  C-_ 


D-_-OI  C- 


Navy  Experimental  Diving  Unit 


#A4'  -  ^ 

Mil  £**■ 

w 


‘f'k 


ELECTE 

OCT  16  1981 


DISTRIBUTION  STATEMENT  A 


Approved  lor  public  release; 


Distribution  Unlimited 


81  10  15 


Accession 


For 


NTIS  GRAH 
DTIC  TAB 
Unannounced 
Justif  ication. 


By - 

Distribution/ 


Availability  Codes 
Avail  and/or 
Dist  ]  Special 


DEPARTMENT  OF  THE  NAVY 
NAVY  EXPERIMENTAL  DIVING  UNIT 
PANAMA  CITY,  FL  32407 


NAVY  EXPERIMENTAL  DIVING  UNIT 


REPORT  NO.  7-81 


(if  ft  EM-7-  rJ ; 


EVALUATION  OF 


MK-12  ^SURFACE-SUPPORTED  DIVING  SYSTEM  (SSgS)  MODIFIED  HELMET  ROCKING  DEVICES, 


10  J  E.  H 
'  ueutTnai 


./.PAHL  J 

firm 


CF 


//  /  JUNCMP81  I 
/  - - ! 


<3> 


1' 


_  I 


Approved  for  public  release;  distribution  unlimited 


DTIC 

S  ELEC  I E 
COT  i  6  1981 

D 


Submitted  by: 


E.  H.  PAHL 
LT(N),  CF 
MK-12  SSDS 
Project  Officer 


Reviewed  by: 

D.  M  SCHMITT 
GS-12 

Senio.r  Projects  Officer 


Approved  by: 


i\  »  r\ .  ut/fMtni/LV  i 

CDR,  USN 

Commanding  Officer 


'  cr  *2  /  ~  r 

'>  J  ifi  (y 


<+ 


UNCLASSIFIED 


security  Classification  of  this  page  (When  d«i«  entered; 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REPORT  number  2.  GOVT  ACCESSION  NO. 

NEDU  REPORT  7-81 

3.  RECIPIENT’S  CATALOG  NUMBER 

«.  TITLE  (*nd  Subtitle)  ' 

MK-12  SURFACE-SUPPORTED  DIVING  SYSTEM  (SSDS) 
MODIFIED  HELMET  LOCKING  DEVICES 

5.  TYPE  OF  REPORT  ft  PERIOD  COVERED 

Test  Report 

6-  PERFORMING  ORG.  REPORT  NUMBER 

7.  AUTHORfA) 

E.  H.  PAHL 

LT (N) ,  CF 

6.  contract  or  grant  numbers; 

9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

NAVY  EXPERIMENTAL  DIVING  UNIT 

Panama  City,  FL  32407 

10.  PROGRAM  ELEMENT,  PROJECT,  TASK 
AREA  ft  WORK  UNIT  NUMBERS 

n.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

12.  REPORT  DATE 

June  1981 

13.  NUMBER  OF  PAGES 

14 

U.  MONITORING  AGENCY  NAmE  &  ADDRESS^//  different  from  Controlling  Office) 

_ i 

15.  SECURITY  CLASS,  (ol  thl,  f port) 

UNCLASSIFIED 

15*.  DECLASSI  FI  CATION/ DOWN  GRADING 
SCHEDULE 

1$.  DISTRIBUTION  STATEMENT  (of  thia  Report) 

Approved  for  public  release;  distribution  unlimited. 

17.  DISTRIBUTION  STATEMENT  (of  the  ebatrect  entered  in  Block  20,  If  different  from  Report) 

16.  SUPPLEMENTARY  NOTES 

19.  KEY  WORDS  (Continue  on  reverae  aide  If  neceaamry  and  Identify  by  block  number) 

MK-12  SSDS  Helmet  Locking  Device 

Helmet  and  Neck  Breech  Ring 

Locking  Device  Lug 

Safety  Pin 

\  _  _  _  _  __  .. 

20.  A^ip^ACT  (Continue  on  reverie  aide  if  neceeaery  end  identity  by  block  numbet) 

Modified  helmet  locking  devices  to  secure  the  MK-12  SSDS  Helmet  to  the 

Neck  Breech  Ring  were  tested  by  the  Navy  Experimental  Diving  Unit  (NEDU)  to 
determine  whether  a  new  method  could  be  incorporated  into  the  equipment  to 
prevent  the  helmet  from  accidentally  separating  from  the  breech  ring. 

Test  results  demonstrated  that  a  modified  arrangement  consisting  of  a  new 
helmet  locking  device  and  safety  pin  will  greatly  reduce  the  possibility  of 
the  helmet  and  neck  ring  accidentally  separating.  It  is  recommended  that  — _ J ^ 

OD  1  JAN*?!  1^73  EDITION  OF  1  NOV  *5  IS  OBSOLETE  UNCLASSIFIED 

S/N  0T02-LF-0? 4-660?  _ 

SECUPtTY  CLASSIFICATION  of  THIS  PAGE  (When  Dete  Bnteted 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  THIS  RACE  (TWlaa  Data  Enlera*) 


•  •'*ja****  .aw 


20.  (Continued) 


the  present  MK-12  helmet  locking  device  be  replaced  as  an  interim 
measure,  with  the  modified  configuration.  For  a  permanent  solution  to 
the  problem,  a  helmet  locking  device  similar  to  that  used  on  the-MK-11 
Dry  Hat  should  be  investigated. 


1 


UNCLASSIFIED 


SECURITY  CLASSIFICATION 


TABLE  OF  CONTENTS 


Table  of  Contents 
Abstract  ,  .  .  . 

Section 


I.  INTRODUCTION  . 

A.  Objectives  . 

B.  Background  . 

II.  TEST  PROCEDURES  . 

A.  Test  Plan  80-52  . 

B.  Test  Plan  80-70  . 

III.  RESULTS  AND  DISCUSSION  .  .  .  . 

IV.  CONCLUSIONS  AND  RECOMMENDATIONS 

A.  Conclusions  . 

B.  Recommendations  . 

V.  REFERENCES  . 


ABSTRACT 


Modified  helmet  locking  devices  to  secure  the  MK12  SSDS  Helmet  to  the  Neck 
Breech  Ring  were  tested  by  the  Navy  Experimental  Diving  Unit  (NEDU)  to  deter¬ 
mine  whether  a  new  method  could  be  incorporated  into  the  equipment  to  prevent 
the  helmet  from  accidentally  separating  from  the  breech  ring.  Test  results 
demonstrated  that  a  modified  arrangement  consisting  of  a  new  helmet  locking 
device  and  safety  pin  will  greatly  reduce  the  possibility  of  the  helmet  and 
neck  ring  accidentally  separating.  It  is  recommended  that  the  present  MK-12 
helmet  locking  device  be  replaced,  as  an  interim  measure,  with  the  modified 
configuration.  For  a  permanent  solution  to  the  problem  a  helmet  locking 
device  similiar  to  that  used  on  the  MK-11  Dry  Hat  should  be  investigated. 


1.  INTRODUCTION 


a.  Objectives 


As  requested  by  the  Commander,  Naval  Sea  Systems  Command  (SEA  OOC) 
(reference  paragraph  V.a.)  the  Navy  Experimental  Diving  Unit  (NEDU)  tested  and 
evaluated  modified  helmet  locking  devices  for  the  MK-12  Surface-Supported 
Diving  System  (SSDS). 

b.  Background 

The  devices  used  to  secure  the  MK-12  SSDS  Helmet  to  the  Neck  Breech 
Ring  have  been  a  source  for  concern  since  the  conceptual  phase  of  the  MK-12, 
during  TECHEVAL  and  OPEVAL  and  subsequent  use  at  U .  S.  Navy  diving  schools  and 
diving  units.  The  equipment  area  causing  the  most  obvious  concern  was  the 
ball-lock  pin,  which  occasionally  failed  in  the  open  position  and  allowed  the 
locking  pin  to  slide  out  from  the  neck  breech  ring.  Several  modifications  had 
been  previously  tried  to  eliminate  this  problem  without  success.  Therefore, 
three  new  helmet  locking  devices  were  designed,  fabricated  and  tested  to 
ensure  the  helmet  will  not  separate  from  the  breech  ring.  These  three 
candidate  devices  were  developed  by  the  Naval  Coastal  Systems  Center,  Panama 
City,  FL,  and  the  Naval  Surface  Weapons  Center,  Dahlgren,  Va.  Testing  of  the 
candidate  devices  was  conducted  at  NEDU,  two  of  which  were  similar  in 
configuration,  consisted  of  spring-loaded  quarter-twist  detent  locks.  The 
third  candidate  was  a  solid  pin  restrained  by  a  detent  spring. 

II.  TEST  PROCEDURES 

NOTE:  Two  test  programs  (references  to  paragraph  V.b.  and  V.c.)  were 
conducted  on  the  candidate  devices.  The  first  test  program 
(NEDU  Test  Plan  80-52)  required  dry  ambient  testing.  The  second 
test  program  (NEDU  Test  Plan  80-70)  involved  only  wet  testing. 

a.  Test  Plan  80-52 


The  equipment  used  during  this  series  of  tests  is  the  same  as  that 
used  later  for  Test  Plan  80-70;  therefore,  the  list  of  test  equipment  required 
for  both  test  programs  will  only  be  specified  once.  In  addition,  both  test 
programs  were  conducted  by  NEDU  at  the  Naval  Diving  and  Salvage  Training 
Center  (NDSTC)  pier  from  the  YSD  39  Barge  with  divers  from  NDSTC  and  NEDU 
participating  in  the  tests. 

(1)  Test  Equipment.  The  following  test  equipment  was  required  to 
conduct  the  two  test  programs: 

(a)  Three  candidate  helmet  locking  devices. 

(b)  Two  MK-12  SSDS 's 

(c)  YSD  39  Barge 

(d)  Breathing  Gas  (air) 

(e)  NEDU  FADS  Compressor  (backup  air  supply) 


(2)  Dry  Testing .  Dry  testing  during  the  first  test  program 
consisted  of  performing  "accidental"  impact  tests  on  the  candidate  devices 
afer  they  were  installed  on  the  MK-12  Helmet  and  Neck  Breech  Ring.  Each 
device  was  tested  by  using  the  palm  of  the  hand  or  a  soft  rubber  mallet  to 
strike  the  helmet  locking  device  in  an  attempt  to  open  or  dislodge  the  locking 
pin.  These  accidental  impact  tests  consisted  of  striking  the  locking  pin  from 
all  directions  (front,  rear,  above  and  below)  as  well  as  striking  the  pin  with 
random  direct  hits.  In  addition,  a  snag  test  was  performed  by  dragging  a  line 
across  the  helmet  locking  device  in  forward  and  aft  and  up  and  down  directions 
in  an  attempt  to  dislodge  the  locking  pin. 

(3)  Wet  Testing.  Wet  testing  consisted  of  divers  donning  the  MK-12 
and  simulating  diving  activities  that  may  occur  during  salvage,  search,  rescue 
and  repair  operations.  These  diving  activities  included  tunneling,  entry  and 
exit  from  a  ship's  hull  and  ship  repair  and  husbandry  operations.  Each  dive 
was  performed  for  approximately  45  minutes  with  the  diver  performing 
underwater  operations  that  simulated  the  worst  conditions  the  MK-12  helmet  is 
expected  to  experience  in  the  field.  15  dives  were  made  during  this  test 
program. 

b.  Test  Plan  80-70 

This  test  program  was  performed  in  the  same  way  as  that  specified 
for  Test  Plan  80-52  with  the  exception  that  no  dry  testing  was  conducted. 

Wet  testing  consisted  of  12  dives  with  the  same  test  conditions  as  those 
specified  for  Test  Plan  80-52. 

III.  RESULTS  AND  DISCUSSION 

a.  Figure  1  depicts  the  Helmet  Locking  Device  that  was  selected  to 
eliminate  the  possibility  of  the  MK-12  Helmet  separating  from  the  Neck  Breech 
Ring.  The  configuration  of  this  device  presents  the  helmet  from  lifting  off 
the  breech  ring  even  if  one  of  the  locking  pins  is  dislodged  or  slips  out  of 
position.  As  shown  in  Figure  2,  the  lower  locking  device  lug  on  the  breech 
ring  has  a  protruding  guide  that  slips  into  the  upper  helmet  locking  lug  and 
prevents  the  helmet  from  lifting  off  on  one  side  vrfien  the  opposite  helmet  pin 
is  inserted  in  its  proper  position.  In  addition  the  two  screws  securing  the 
lower  locking  lug  to  the  lower  breech  ring  have  been  increased  in  size  from  a 
6-32  threads  per  inch  (TPI)  to  an  8-32  TPI  screw.  This  change  was  incorpo¬ 
rated  for  two  reasons;  the  first  for  standardization  of  screw  size  in  the 
MK-12  SSDS  Helmet  Locking  Devices  and  the  second  for  increased  strength  in 
securing  the  lower  locking  lug  to  the  lower  breech  ring  assembly. 

b.  The  ball-lock  helmet  locking  pins  have  been  replaced  by  a  similar, 
modified  pin  that  has  a  0.125-inch  drilled  hole  in  the  end  (Figure  3  refers) 
to  allow  the  placement  of  a  safety  pin  to  ensure  more  positive  locking. 
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FIGURE  3.  MODIFIED  LOCKING  PIN 


The  locking  pin  is  installed  on  the  helmet  locking  device  with  a  drag  pin 
(see  Figure  4)  incorporated  into  the  upper  helmet  locking  lug  assembly.  This 
drag  pin  applies  friction  on  the  locking  pin  and  prevents  it  from  sliding  in 
or  out  when  the  helmet  is  tilted  in  any  direction  even  without  the  safety  pin 
in  place.  The  locking  pin  is  a  slotted  machined  pin,  which  enables  the  drag 
pin  to  operate  properly.  This  configuration  limits  the  amount  of  in  and  out 
movement  of  the  locking  pin.  Also,  a  drag  spring  is  incorporated  to  help 
prevent  loss  of  the  locking  pin  if  it  is  in  the  open  or  unlocked  position. 

The  new  safety  pin  incorporated  into  the  redesigned  MK-12  Helmet  Locking 
Device  provides  a  positive-locked  condition  (see  Figure  5).  This  makes  it 
almost  impossible  for  the  pin  to  open  if  a  diver  should  snag  it  on  some 
obstacle. 
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IV. 


CONCLUSIONS  AND  RECOMMENDATIONS 


a.  Conclusions 


The  modified  MK-12  Helmet  Locking  Device  and  Safety  Pin  addition 
were  tested  successfully.  The  two  test  programs  (Test  Plan  80-52,  conducted 
12  and  13  November  1980  and  Test  Plan  80-70,  conducted  16  December  1980) 
confirmed  that  the  modifications  should  eliminate  the  possibility  of  the 
helmet  separating  from  the  Neck  Breech  Ring. 

b.  Recommendations 

(1)  It  is  recommended  that  NAVSEA  (SEA-OOC)  authorize  incorpo¬ 
rating  the  new  Helmet  Locking  Device  and  Safety  Pin  into  the  MK-12  SSDS. 

(2)  As  a  result  of  additional  experience  gained  with  the  MK-11  Dry 
Hat,  it  is  recommended  a  similar  type  of  Helmet  Locking  Device  currently  in 
use  with  this  Dry  Hat  be  incorporated  for  use  with  the  MK-12  SSDS.  This  type 
of  configuration  would  therefore  create  uniformity  between  the  MK-11  Dry  Hat, 
the  MK-12  SSDS  and  the  MK-14  Deep  Dive  System. 
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